Seventy-three patients with mid-dorsal and/or unilateral chest pain seen consecutively in the rheumatology clinic by a single clinician over a three-year period were studied, after exclusion of visceral disease. The majority were young women. The pain was dull and continuous, was aggravated by coughing and sneezing and relieved by rest. There was frequently tenderness over the thoracic spine (T4-5) and an adjacent rib, and pain at extremes of thoracic spinal movement in one or two directions was invariable. Cutaneous hyperaesthesia in a radicular distribution was found in 16.4%, but there were no other neurological abnormalities. This clinical picture is probably the result of a thoracic disc prolapse, though confirmation by myelography was not thought to be ethically justified. The condition settled in most of the patients following manipulative treatment and advice on back care. No patient developed spinal cord compression. It is concluded that this is a common benign condition which deserves wider recognition,
Introduction
Thoracic pain can be caused by a wide variety of disorders. Visceral diseases from within the chest or abdomen are usually the first diagnoses to be considered and investigated I. Musculoskeletal causes of chest pain are also common, but unless there is an obvious cause, e.g. rib fracture or metastatic deposits, they often remain undiagnosed Prolapsed thoracic intervertebral disc can give rise to chest pain which may be acute or chronic, posterior or anterior, unilateral or bilateral, and also may radiate to the abdomen or lower limbs". In most published series, the incidence of thoracic disc prolapse is thought to be extremely low! -8;for example, one per million of population per year in one series", Post-mortem studies, however, suggest a higher incidence of thoracic disc prolapse of2%9. The prognosis is thought to be poor, because of the reported high incidence of neurological complications".
We describe 73 patients with thoracic pain and a good prognosis, whose condition was probably due to a thoracic disc prolapse.
Patients and methods
Seventy-three consecutive patients with pain in the chest and/or dorsal spine were studied. They were all seen personally by one of us (FEB) in the Rheumatology Clinic over a three-year period. Patients with abnormalities on electrocardiography, chest X-ray, barium swallow or barium meal were excluded from the study. All patients had a normal blood count, erythrocyte sedimentation rate, serum calcium, phosphate and alkaline phosphatase. The following data were recorded and tabulated: age; sex; occupation; history of trauma; mode of onset of symptoms; duration of symptoms; site of pain; character of pain and aggravating factors; physical signs; X-ray findings; and response to treatment. (Table 1) :The age range was 15-63 years (mean 33.0).The commonest age of presentation was in the third decade and 46 patients (76.5%) presented before the age of 40. The female:male ratio for the group as a whole was 5:1. However, of the 37 patients under the age of 30, 35 (94.6%) were female. The sex ratio of those over 50 years was 1:1.
Results

Age and sex
Occupation: Thirty percent of the patients were housewives, 21% secretaries and 11% nurses. Only 8% were heavy manual workers. Only in the case of the secretaries were heavy lifting, bending and awkward postures recognized by the patients as contributing factors. Mode of onset: Twelve patients (16.5%) had an acute onset: 11ofthese described a definite injury, whilst the twelfth had twisted awkwardly in bed. The majority (83.5%), however, had an insidious onset. including 4 patients with a clear history of spinal injury. (Figure 1 ): The duration of symptoms ranged from one week to ten years. However. patients commonly presented within the first six months of onset of pain -31 (42.5%) in this study. Of these. 17 patients had had symptoms for less than two months.
Duration of symptoms
Site of pain:
Pain was the presenting symptom in all patients. The majority (74%) had pain over the thoracic spine which was mid-dorsal in 50 patients (68.5%). Only 4 patients had lower dorsal pain. Forty-one patients (56%) had anterior chest pain, some with radicular symptoms: in 36 the pain was unilateral. and bilateral anterior chest pain. was present in 5. Nineteen patients (26%) had anterior chest pain only with no pain in the thoracic spine. (Table 3) : Fifty-one patients (77%) had localized thoracic spinal tenderness (at T4-5 in 47 of these) and in 67% there was tenderness around an adjacent rib on one side. Thoracic movements were painful i.n all patients in one or two directions. being normal In the opposite direction. Only 11 patients (15%) had limitation in range of movement of the thoracic spine. In the remainder, this was full but painful. Sixteen percent of patients had cutaneous hyperaesthesia of radicular distribution to one side. Five patients (7%) had a thoracic scoliosis. No patient had sensory loss or long tract neurological signs. Three patients had coexisting symptoms and signs of a cervical disc prolapse and 9 a coexisting prolapse of a lumbar intervertebral disc.
Physical signs
Ra~iology: X-rays of 59 patients were available. of which 28sets (47.5%) showed no abnormalities at all. The commonest findings in the remainder were changes of Scheuerman's disease in 10 patients (16.9%)and degenerative changes in 8 (13.5%).Seven patients (12%) had a scoliosis. Other findings included minor wedging in 3, disc calcification, Schmorl's nodes and osteoporosis (in single patients). In the remaining 14patients. only X-ray reports were available and these were normal. In no patient was myelography justified.
Response to treatment and progress: All patients received detailed advice on back care (correct static and dynamic postures and lifting techniques) from a physiotherapist. Two had improved and were symptom-free when reviewed at their second visit.
The remaining 71 had one or more courses of thoracic spinal manipulation or Maitland's mobilization. The outcome of treatment is shown in Table 4 . The overall response was good but 12 patients relapsed after an initial improvement. Of these, 3 relapsed once, 4relapsed twice, one relapsed three times, and 4 relapsed on more than three occasions after limited improvement. Character of the pain: Pain was described as dull. aching and continuous and was aggravated by: (a) bending and twisting. in 31 patients (42.5%); (b) coughing, sneezing and deep breathing, in 25 patients (34.25%); (c) lifting. in 17 patients (23.25%).The pain was eased by rest in bed in all patients and tended to recur with activity. though not necessarily immediately on rising. 
Discussion
The majority of our patients conformed to the following mode of presentation: a young woman whose work involved prolonged stooping or bending (e.g. typewriting), with an insidious onset of mid-dorsal and/or unilateral chest pain. Only a minority of our patients gave a history of trauma. The pain was aggravated by factors that increased intraspinal pressure, such as coughing or sneezing, and was relieved by rest. The main clinical signs were localized tenderness over the dorsal spine, referred tenderness over the adjacent rib; and pain on moving the thoracic spine in two directions (e.g. flexion and rotation to the right), the opposite movements being full and pain-free, suggesting a mechanical lesion. Cutaneous hyperaesthesia of radicular distribution was the only neurological abnormality, present in only 12 of the 73 patients. X·rays were normal in the majority. There was no evidence of more serious pathology on further investigation, or on prolonged follow up. Almost all patients responded satisfactorily to mechanical treatment (i.e. postural advice and manipulation).
We think that most of our patients had a minor thoracic disc prolapse, although this is difficult to prove as in none was myelography or surgery indio cated. However, their clinical presentation was analogous to the picture of cervical and lumbar prolapsed intervertebral disc, with the partial articular pattern characteristic of internal derangement!", Plain film tomograms of the spine are rarely helpful in localisation!", although computerized tomography scanning is being used more frequently as a noninvasive aid to diagnosis'".
Neurological complications
Most published work on thoracic disc prolapse has been in the neurosurgical literature, and thus emphasis has beenon patients presenting with serious neurological complications. This presumably reflects a different patient population. A history of trauma is often obtained and patients tend to be elderly men", It is felt that even in this group the diagnosis is often missed initially because of intermittent and variable symptoms). The prevalence of this condition is therefore probably higher than that often stated, and one post-mortem study supports this".
Local musculoskeletal symptoms and signs are due to stretching and irritation of nerve fibres in the annulus fibrosua and posteriorlongitudinal ligament. Neurological lesions are thought to be due to disturbance in the local blood supply rather than direct pressure on the theca", Back pain may therefore not be a prominent feature in these patients, and may be poorly localized.
Thoracic discs are operated on less frequently than cervical or lumbar discs, varying between 0.5% 4 and 1.8%8 of all disc surgery. There is a wide age range and duration of symptoms may vary from a few days to 20 or 30 years. Surgery is technically difficult and may itselflead to further neurological complications. Access to the disc space is limited and there is no universal operative approach. It is unclear whether those. patients who develop neurological complicationa represent a relatively rare separate group, or whether they are at one end of the spectrum of a _relatively benign condition.
Other studies of benign thoracic pain Bechgaard l J collected 75 patients with segmental pain to demonstrate the importance of skeletal lesions in the differential diagnosis of chest pain. These patients had similar clinical findings to our group. Subsequently he studied (though without seeing them personally) a large number of patients presenting to a coronary care unit to determine the frequency of segmental thoracic pain, and found an incidence of13% (143patients out of 1097)1 4. This was the third commonest cause of chest pain in this group after myocardial infarction and angina. These patients again had findings on examination suggesting a mechanical block, and most responded to treatment with either manipulation or local paravertebral anaesthesia.
Similar findings on examination were found by Epstein et al. 1 5 in 12 patients referred to a cardiac department, all of whom had normal coronary arteries. However, they attributed the site of origin of pain to the anterior chest wall and cervical spine rather than the thoracic spine.
Presentation and prognosis
Patients with minor thoracic disc prolapse do not present to neurosurgeons, Initially they may be referred to cardiologists, chest physicians or gastroenterologists, and be misdiagnosed as having Tietze's syndrome (costochondritis) as anterior chest pain alone may be produced by a disc lesion at T4-5 16 • This pattern occurred in 26% of our patients. The differential diagnosis from ischaemic chest pain is occasionally difficult in these patients. Electrocardiographic changes consistent with ischaemia have been seen following spinal manipulation and after stimulation of spinal nerve roots 1 7. The majority of patients with minor thoracic disc lesions may never reach hospital. There is a high incidence of spontaneous resolution and good response to treatment, although the tendency to recurrence is thought also to be high. This difference in experience between hospital and general practice is well illustrated by the response to an editorial on thoracic discs in the British Medical Journal'", the subsequent correspondence commenting on the frequency of spinal causes of chest pain in general practice 1 9 • 2 o • Although a protrusion of 4 mm or more may remain asymptomatic. the size and extent of the disc -prolapse may determine the mode of presentation", Noninvasive imaging techniques should enable the syndrome of benign thoracic pain to be more accurately delineated in the future
